Introduction
The Arab world is comprised of 22 countries spread over the span of the Middle East and different parts of Africa [1] . As is the case globally, cardiovascular diseases (CVDs) are the leading causes of death in the Arab world. Approximately 17.7 million people died from cardiovascular related incidents in 2015, representing 31% of all global deaths [2] . Of these deaths, around 7.4 million were due to coronary heart disease and 6.7 million were due to stroke. From 17 million deaths of people under 70 years of age (premature deaths) due to chronic diseases in 2015, 37% are caused by cardiovascular diseases [3] .
In the Arab world, cardiovascular diseases are increasing at an accelerated rate due to the unhealthy lifestyles people in the Arab countries are leading. Excessive use of tobacco, unhealthy diets, lack of exercise, damaging consumption of alcohol and obesity are the main causes of these cardiovascular diseases [4] .
Of all the Arab countries, the gulf region in general and the children there in specific are the most prone to developing CVDs according the World Heart Federation [5]. This is because of the rapid urbanization that has and is still occurring in the Gulf region which is causing packed living conditions for citizens, limitations on green spaces, increased water and air pollution, growing use of tobacco and narcotics and increased consumption of alcohol and fast-food, all of which increase the risk of cardiovascular diseases. Another critical risk factor for developing cardiovascular diseases is malnutrition. Yemen for example is recording the second highest rate of chronic malnutrition among children in International Cardiovascular Forum Journal 15 (2018) DOI: 10.17987/icfj.v15i0.554 the world lagging just behind Afghanistan. Also, 6.8% of children under five years of age are malnourished in Egypt [6] .
The Institute for Health Metrics and Evaluation (IHME) has showed that the top leading cause of the death in the Arab world is CVDs [7] . Therefore, research in the Arab world concerning this topic is a top priority. In this article, we will be aiming to examine the activity of published cardiology and cardiovascular diseases related research in the Arab world. In particular, we will be dissecting the number of publications released on CVDs per country by checking the author location according to institutional affiliation.
Methods
The PubMed database of the National Center for Biotechnology Information (NCBI), Ovid and EMBASE databases were used to find the publications related to this study. Publications were identified by searching for the terms "Cardiovascular diseases" and "Cardiovascular" in the search field using MeSH (Medical Subject Headings) in PubMed and similar filters in Ovid and EMBASE.
In PubMed, papers from countries were then identified by using the Boolean operator (AND, OR and NOT) to find and exclude articles related to cardiovascular diseases and country of origin.
To do so, we searched for publications with "cardiovascular diseases" as a heading and added the country of affiliation by using the operator " A similar process was performed in Ovid and EMBASE to extract publications from the two databases. The publications were imported to EndNote where they were filtered to avoid any occurrence of duplicates.
To find the number of publications per gross domestic product we divided the number of publications by the GDP in USD [8] .
To find the ratio of publications per population size, we divided the number of publications by the population size in million persons [9] .
Results
The population estimates and gross domestic products (GDP) of the 22 Arab countries are shown in table 1. In the selected year period of our study (2002-2016) 1,032,862 publications on cardiovascular diseases were released on the three databases. Of those, 10,496 publications were from the Arab world comprising only 1%. The ratios of CVD related to Non-CVD publications ranged from 0.031 (Algeria) and 0.033 (Palestine/West Bank) to 0.125 (Qatar and Lebanon).
Saudi Arabia ranked first in the number of publications on cardiovascular diseases (Table 1) with 2678, while Somalia and Mauritania ranked last with only 4 and 3 publications respectively (Table 1) .
To avoid overlap of publications from Lebanon (Arab country found in MENA region) and Lebanon County from Pennsylvania, search terms were refined to "Beirut", "Tripoli Lebanon", "Saida", "Nabatieh" and "Zahle".
To avoid another type of bias which would be related to population size, we found the number of publications per million persons (PMP). This showed that Qatar (253) and Kuwait (187) ranked first and second, followed by Lebanon with 139 publications per million persons (Figure 1) . Somalia with 0.03 ranked last ( Figure 1 ).
As for bias regarding the GDP of each country, that was accounted for by finding the number of cardiovascular disease related publications per GDP (in US Billion Dollars). Tunisia (22) ranked first, followed by Lebanon 18 publications per billion US dollars (Figure 2 ). Somalia ranked last with 0.64 ( Figure 2 ).
Discussion and Limitations
Our results showed that the Arab world only produced 10,496 out of a total of 1,032,862 publications on cardiovascular diseases globally over the past 15 years. This is equivalent to only 1% of the total percentage of CVD related publications released on PubMed, OVID and EMBASE. The trend of the publications released shows an increase in the number of publications over the past 15 years in the Arab world. These results are similar to another study that showed a 36% increase in global CVD publications from 1998 to 2008 [10] .
Despite these results the Arab world still lags greatly behind other regions of the world. There may be a great number of factors that are causing this underrepresentation of cardiovascular disease publications from Arab countries. Original
First, we could start off with the orientation of schools and universities in the region to molding physicians into purely clinical professionals with no regard to academia (research). Such orientation from the educational system is decreasing medical students' interest in conducting research, which is decreasing the number of publications compared to the Western world where research is regarded as a priority [11] .
Another factor would be the lack of funding in most Arab countries. Disregarding countries of the Gulf Cooperation Council (GCC), there is an extreme lack of funds present for research and this is causing a huge decline in the research activity of the Arab world [12, 13] .
The lack of proper research facilities is also a problem Arab countries face [14] . To solve this, we would need collaboration between the Arab countries as we have a diversity in resources. Some funding agencies run by wealthy Arab countries could help research facilities to pave way for more research activity in other parts of the Arab world. Another source of this underrepresentation could be bias from some journals towards the publishing of local research publications rather than international ones.
Also, with the great deal of political instabilities present in the Arab world, clinical research faced a great number of obstacles [15] . From political uprisings, such as the Arab Spring earlier in 2011, to the Syrian Civil War in 2011, and events such as those present in Yemen, Bahrain and Palestine, the Arab world is facing a great deal of brain drain from the West as well as a lack of funds because of these political feuds that are occurring, decreasing the amount of funds available for research [16] [17] [18] [19] [20] .
With cardiovascular diseases being the number one cause mortality worldwide, it becomes very clear that further research in this field must be done. Increased awareness about the amount of deaths and different types complications occurring because of cardiovascular diseases would cause a greater allocation of funds dedicated for academic research concerning cardiovascular disease.
It is still extremely encouraging and impressive to see that in light of all these reasons mentioned above, there is still a growth in cardiovascular disease research in the Arab World. There are some limitations in our study. First, although we made use of three of the biggest medical databases (PubMed, Ovid, EMBASE) there still might be publications that were not in our scope. Second, we were dependent on the indexing operators of the databases used, as is the case in any other bibliometric study. Third, since we could not pinpoint the real geographical location of the corresponding author, we were limited with the institutional affiliation ([ad] function on PubMed or author affiliation filter on Ovid and EMBASE) to find the publications from each country. Fourth, in our search we only used the terms "cardiovascular disease" and "cardiovascular", maybe more results could have appeared if we had used the search items "heart disease", "coronary artery disease", "myocardial infarction", "cardiac death", "valve disease" for example.
The final limitation we faced is that all the publications we gathered were in the English language. A great deal of publications from the Arab world are released in French and Arabic, especially in the Middle East and Northern African (MENA) region. This could have caused an underestimation of the number of publications released by each country and consequently the total number of CVD publications from the Arab world.
Conclusions
This the first bibliometric analysis of cardiovascular disease research activity in the Arab world. Although we are witnessing an increase of CVD publications in recent years, Arab countries are still lagging far behind in CVD research compared to the Western and other regions of the world. Knowing that CVDs are the main cause of deaths globally and in the Arab world specifically, it would be expected that research activity must increase with time.
Five out of twenty-two Arab countries are mostly responsible for the majority of publications in the Arab world. These countries are Egypt, Lebanon, Qatar, Saudi Arabia, and Tunisia. With the increase of funding being allocated to research, especially in the Gulf area and the shift in orientation towards clinical research, it is expected that the research activity in the Arab world should increase and yield more high-quality publications. Specifically, the Gulf will see noteworthy research productivity in the years to come.
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